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Process for regeneration of ion-exchange resins, used in sugar decolorization, using a sucrose solution win) sodium or calcium chloride, 
or another chloride, namely potassium or a mixture of those chlorides, alkalinised with calcium hydroxide. The effluent from this resin | 
regeneration process, containing sucrose and a low content of chloride ions, can be used, directly or after a chemical or physical treatment, 
in sugar production or sugar refining processes. 
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WO 97/04134 _ t _ PCT/FT95/00006 

PROCESS FOR REGENERATION OF ION-EXCHANGE RESINS USED FOR SUGAR DECOLORIZATION. 

"Process for regeneration of ion-exchange resins used for 
sugar decolorlzatlon, using chloride salts In a sucrOse 
solution alkalinised with calcium hydroxide" 



Technical field 

The present invention refers to a regeneration pro- 
cess of 1 on-exchange resins used 1n the decolorization of 
sugar solutions in cane or beet sugar factories, sugar 
refineries, or in industries using sugar. 
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Background art 

In the classic process for regeneration sugar deco- 
lorization resins, a solution of 10% of sodium chloride 
alkalinised with sodium hydroxide is used. However, this 
process of regeneration is not efficient in colorants re- 
moval from resin and produces polluted effluents. In fact, 
salt effluents resulting from resins regeneration by alka- 
linised solutions of sodium chloride are a big problem of 
pollution because they have a high content of organic 
compounds with a high content of sodium chloride. 



Disclosure of the invention 

In the innovator process that is presented here, 
25 the resin regeneration is done with a sucrose solution 
alkalinised with calcium hydroxide, containing a small 
quantity of calcium chloride or sodium chloride, or ano- 
ther chloride, for example, potassium chloride or a mix- 
ture of those chlorides. 



The advantage of this process is that the solution 
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resulting from the regeneration, containing sucrose, can 
be used in sugar production or sugar refining, without 
causing pollution problems, as happens in the classic 
process of resin regeneration. . . 

This new process takes advantage of the following 
points: - " 

- solubility of calcium hydroxide increases with 
sucrose concentration in solution; 

- concentration of regenerating agents in this new 
process is much lower as compared with the classic 
sodium chloride regeneration; 

- at this low salts concentration resin do not shrink 
as much as in the classic sodium chloride regenerat- 
ion; 

- calcium ions can be removed from effluent solutions 
by reaction with carbon dioxide, sodium carbonate, 
phosphoric add, or sodium phosphate; 

- sucrose solutions with calcium hydroxide resulting 
from this new regeneration process can be used as a 
neutralising agent for low purity products of sugar 
production or sugar refining. 

25 Considering these facts, and in base of the present 

process we verify that we can regenerate resins, this is, 
remove the majority of the colorants fixed to the resin 
after the decolorlzatlon step; using a sucrose solution 
with calcium hydroxide and a small quantity of chloride 

30 ions. 

In this new process, we use a sucrose solution con- 
taining 100 to 600g of sucrose per liter of solution, 
alkallnised with calcium hydroxide, containing 5 to 40g of 
35 CaO per liter of solution, and having calcium chloride or 
sodium chloride, or another chloride, as for example, po- 
tassium chloride or a mixture of those chlorides, 1n such 
a quantity that chloride ion concentration 1s between 3 to 
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30g per liter of solution. 

The sucrose solution, resulting from this new 
regeneration process. containing calcium hydroxide, 
chloride salts and colorants removed from the resin, can 
be returned to the sugar production or sugar refining 
processes, directly, or after treatment with chemicals or 
through tangential filtration. 

In fact, this solution can be treated with carbon 
dioxide, sodium carbonate, phosphoric acid or sodium 
phosphate, to remove calcium before be used 1n sugar pro- 
duction or sugar refining. 

15 A1so tangential filtration processes can be used to 

separate the salts of this solution before it be re-used 
in sugar production or sugar refining processes. 

Ion-exchange resin to be regenerated using the 
2d regeneration process described in this patent must be con- 
tained 1n an appropriate column or columns for sugar deco- 
lorization process. 

During the decolorizatlon step, sugar solutions are 
25 fed to the resin column in an up-flow or down-flow way 
depending on the equipment used. 

After the decolorizatlon step, sugar solution 
inside the column is dislocated with water. During this 

30 procedure sucrose concentration in the column effluent 
decreases. When sucrose concentration reaches a value 
identical to sucrose in the regenerating solution, resin 
regeneration starts. For resin regeneration, a sucrose 
solution containing calcium hydroxide and sodium or cal- 

35 dum chloride or other chlorides, are fed to the resin 
column 1n a flow between 1 to 3 cubic meters per cubic 
meter of resin per hour and at a temperature between 40* 
to 70*C. The quantity of regenerating solution used in 
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this regeneration is between 2 to 4 cubic meters per cubic 
meter of resin inside the column. 

After the passage through the resin of this rege- 
5 nerating solution, the resin is washed with water, decom- 
pressed with air and washed again as it is usual in the 
resin regeneration processes. 

From time to time and as is usual in decolorization 
10 resins, an acid regeneration (NaCl + HC1) and alkaline 
regeneration (NaCl + NaOH) can be performed. 

Prefered embodiment of the invention 

15 

This new resin regeneration process was experimen- 
tally used to regenerate a styrenic divlnyl-benzenic resin 
with ammonium quater nay, initially in the chloride form. 
The resin, placed in a one liter column was used to deco- 

20 lorize carbonated liquor from a sugar refinery. After 40 
BV (bed volumes) of liquor, the resin was washed and rege- 
nerated with this new resin regeneration process. In ten 
successive liquor cycles and regenerations, resin effici- 
ency was maintained at a high level with decolorization of 

25 liquor higher than 90%. 

In this experiment, the solution effluent from the 
resin regeneration, with this new process, was treated by 
Nahofil tration. It was observed that more than 90% of co- 

30 lour, measured at 420 nm at pH 7.0, was separated to the 
retentate. The permeate was used to prepare the regenera- 
ting solution, after adding the appropriate quantities of 
sucrose, calcium hydroxide and calcium chloride. Resin 
regenerated with this permeate maintained the efficiency 

35 above 90% of decolorization. 
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Claims 



1 - Process for regeneration of sugar decolori- 
zatlon ion-exchange resins, characterised by using a 
sucrose solution containing calcium, sodium or potassium 
chloride, or a mixture of these compounds, alkalinised 

5 with calcium hydroxide. 

2 - Process for regeneration of sugar decoloniza- 
tion ion-exchange resins according to claim 1, characte- 

10 rised by the resin regeneration being performed at a flow 
between 1 to 3 cubic meters of regenerating solution per 
cubic meter of resin, per hour, at a temperature between 
• 40° to 70*C. 

15 

3 - Process for regeneration of sugar decolorlza- 
tion ion-exchange resins according to claims 1 and 2, 
characterised by the regeneration being performed with a 
sugar solution containing 100 to 600g of sucrose per liter 

20 of solution and calcium hydroxide in a quantity between 5 
to 40g of CaO per liter of solution and calcium chloride, 
sodium chloride, or potassium chloride or a mixture of 
these compounds in such a quantity that chloride ion con^ 
centration will be between 3 to 30g of chloride per liter 

25 of solution. This regenerating solution is passed through 
the resin in a quantity between 2 to 4 cubic meters per 
cubic meter of resin. 



30 4 - Process for regeneration of sugar decoloriza- 

tion ion-exchange resins according to claims 1, 2 and 3, 
characterised by the effluent resulting from this regene- 
ration process being used in the sugar production or sugar 
refining processes, directly or after a previous treat- 

35 mient. 
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5 - Process for regeneration of sugar decolor i ra- 
tion ion-exchange resins according to claim 4, characte- 
rised by the fact that one possibility of treatment of the 
effluent resulting from this regeneration process consists 

5 in the calcium precipitation with carbon dioxide, sodium 
carbonate, phosphoric acid or sodium phosphate. 

6 - Process for regeneration of sugar decoloriza- 
10 tion ion-exchange resins according to claim 4, characte- 
rised by the fact that colorants in the effluent from the 
regeneration can be separated by tangential filtration, 
resulting a retentate with the majority of colorants, to 
be used in the sugar production or sugar refining proces- 

15 ses, and a permeate that can be used to prepare the rege-r 
neration solution. 
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